Denaturing polyacrylamide gcl electrophoresis (PAGE) in the presence of sodium dodecyl sulfate (SDS) was performed using a 7-3(1 % gradient slab gel to determine if unique polypeptides could be identified in extracts of A. woodi infested tracheae. Antisera were also raised against extracts of A. woodi infested tracheae and used as the primary antibody in a direct enzyme-linked immunosorbcnt assay (ELISA).
INTRODUCTION
The honey bee tracheal mite, Acarapis woodi, is a recent introduction to North America (W ILSON and N UNAMAKER , 1982) . As of Sept. 30, 1982 , the mite had not been detected in the United States (Stt IMA rruxt et al., 1983) ; but, in 1984 mite infestations were discovered, first in Texas (FORE, 1984) and then Florida (ANONYMOUS, 1985) . Relatively little is known about the epidemiology and pathology of tracheal-mite infestations. There are conflicting reports on whether colonies parasitized with A. woodi produce less honey (W ILSON and N UNAMAKER , 1982 ; BAILEY, 1985) and whether the stress of A. woodi parasitism increases winter mortality (ANONYMOUS, 1968 in W ILSON and N UNAMAKER , 1982 ; BAILEY, 1985) . Diagnosis of the presence of A. woodi is a time consuming and tedious task involving careful dissection, clearing of tissue in KOH, followed by microscopic examination (C ONNER , 1984) . Rapid diagnosis is essential for certification of colonies and apiaries as mite-free. Additionally, many states and provinces are now requiring certification before allowing importation of honey bees from known mite infested areas. A method to accurately and quickly process a sample of honey bees is needed.
Serodiagnosis is commonly used in agriculture to support seed certification programs to assure that either true seed or vegetative seed is free from plant pathogens. For example, potatoes are routinely screened for the presence of several viruses using an enzyme-linked immunosorbent assay (ELISA) (G UGERLI , 1983) . Also an ELISA has recently been developed to detect a microsporidian infection in mosquitos (G REENSTONE , 1983) . And an ELISA has been used in Australia for diagnosing European foulbrood in honey bees (P INNOCK and F EATHERSTONE , 1984 Mexett, et al. (1981) . Relative mobility of the protein standards was plotted versus log of their molecular weight. The standard curve was used to estimate molecular weights of the major polypeptide bands in each sample. The electrophoretic characterization of the A. woodi extracts is necessary in order to identify and confirm the presence of mite-specific proteins in these extracts.
Serological procedures
Mice were immunized with the electrophoretically characterized extract of A. woodi parasitized tracheae. The first injection was emulsified 1:1 with Freund's complete adjuvant and 20 ug were given intrasmuscularly (im). Mice were boosted im after 8 weeks with 25 ug emulsified in incomplete Freund's adjuvant. Animals were test bled 2 to 4 weeks after the last injection. Antiscra were diluted 1:10 with PBS, containing 10 % bovine serum albumin (BSA) as a cryoprotectant, and stored at -20 °C until needed.
An indirect ELISA was developed using the horseradish peroxidase/o-phenylenediamine system in microtiter plates following the method of V OLLER et al. (1976) . The second antibody was goat anti-mouse IgG conjugated with horseradish peroxidase (IgG-HRPO) (Sigma Chemical Co.). To determine optimum reagent concentrations, checkerboard titrations were set up using all combinations of 10, 7.5, 5.0, 2.5 and 1.0 ug/ml A. woodi antigen, a 1:100, 1:200, 1:400, 1:1 000 and 1:1 500 dilution of the anti-A. woodi antisera and 1:1 000 dilution of the second antibody. All assays were performed in 96-well microtiter plates (Dynatech, Immulon II) using 100 ul volumes.
Sensitivity and specificity of the ELISA were determined by coating the polystyrene microtiter plates with 2-fold dilutions of the A. woodi extract, honey bee thoracic muscle and associated fat body extract or hemolymph in 0.06 M carbonate buffer, pH 9.6, and incubating the plate for 2 h at 37 °C. Each dilution was replicated 4 to 6 times. Control wells contained buffer only during coating and normal mouse serum in place of antisera against A. woodi Cross absorption of 100 ul of antisera raised against A. woodi infested tracheae was accomplished by adding 2 mg of both the extract of thoracic muscle with associated fat body and hemolymph from mitefree honey bees. The mixture was incubated for 2 h at 37 °C followed by overnight at 4 °C. The cross absorbed antisera was centrifuged at 12 000 xg for 10 min, the supernatant diluted to 1:1 000 with TT buffer containing 1 % BSA and evaluated in the ELISA for specificity and sensitivity as described above. fig. 1 ). Over 90 % of the protein in a mite-infested trachea was due to the presence of A. woodi ; however, some of this protein may be normal honey bee proteins entering the tracheae through mite feeding sites. Also it has been shown that the external parasitic mite, Varroa jacobsoni, which feeds on hemolymph, has a unique ability to resorb ingested hemolymph into its own hemolymph and eggs (T EWARSON and E NGELS , 1982 ; T EWARSON and J ANY , 1982). Because only 3 unique proteins were found in extracts of A. woodi infested tracheae A. woodi may also incorporate normal host proteins into its body without structural (antigenic) changes. However, the major hemolymph bands were consistently absent or present only at low levels in the extracts of mite-infested trachea (Fig. 1) . Nevertheless, since unique proteins have been consistently found in these extracts, it was possible to produce antisera against them.
RESULTS

Protein
The ELISA was sensitive enough to detect a single mite-infested trachea mixed with a pool of 400 nonparasitized tracheae. However, the protein concentration of the supernatant from triturating prothoracic discs averaged 25.8 mg/ml, and proteins found in extracts of thoracic muscle and associated fat body cross react with the antisera when present at concentrations > 266 ng/ ml for unabsorbed antisera or 19,574 ng/ml after cross absorption. Thus assaying these extracts for the presence of mite proteins with the polyclonal antisera was not possible. Dilution of prothoracic disc extracts so that protein concentration would be lower than the detection endpoint for thoracic muscle would dilute the A. woodi proteins far below its lowest detectable level (4.4 ng/ml prior to cross absorption or 109 ng/ml after cross absorption). 
